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Abstract. Various methods and techniques are implemented for improving the 
accuracy of Automatic Speech Recognition (ASR). However, ASR that utilized 
audio speech only easily contaminated by noisy environment and this leading to 
Audio-Visual Speech Recognition (AVSR) where combining visual speech in-
formation from speaker mouth region. Model validation techniques such hold-
out method, leave-one-out cross validation (LOOCV) and bootstrap validation 
will be implied to validate the performance of the system to prevent any unreal-
istic or unstable performance. This research is to test and make result compari-
son of different types of validation techniques based on English digit speaker 
dependent speech recognition using Hidden Markov Model (HMM) as the clas-
sifier. A newly build speech data corpus, Loughborough University Audio-
Visual (LUNA-V) dataset, it contained 10 speakers with 5 samples uttered by 
each speaker. The training and testing samples will be divided and suited ac-
cording to the assigned validation techniques. The experiment conducted using 
HMM toolkit (HTK) and the performance is evaluated under different signal-to-
noise ratio (SNR) of varies types of noise from NOISEX-92 dataset.  
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